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Abstract

On our poster, we want to give information on the infrastructure of a global field
of unit rank two. The infrastructure of a global field is the set of all minima of a
fractional ideal, together with the neighbor relation and the baby step operations
[HMPLR87, Fon08c]. In the case of unit rank one, it is both used for computation
of fundamental units [Buc85a] and for cryptography [SSW96, JSS07].

One main emphasis lies on visualization, both of the set of minima together with
baby steps (in the sense of J. Buchmann in [Buc85a]) and the generalized Voronŏı
algorithm. The generalized Voronŏı algorithm was first described by J. Buchmann
in [Buc85a, Buc85b] for number fields. In the case of purely cubic function fields,
it has been introduced by Y. Lee, R. Scheidler and C. Yarrish in [LSY03]. Some
screenshots of the current experimental version of our program can be seen on the
second page; the shown cases are purely cubic function fields over F5. We also plan
to present a live version on our laptop during the poster session.

Depending on our progress, we also plan to include new results on the unit rank
two case [Fon08a], which are related to the interpretation of certain unit rank one
infrastructures as cyclic groups as in [Fon08b].
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Preview from Current Visualization Experiments

All minima with baby steps in all three
different directions drawn.

The (two sided) Voronŏı chains of 1 in
different directions.

The Voronŏı chains of a minimum to-
gether with their translates by the ac-
tion of the unit group. In the blue di-
rection, it has a non-trivial pre-period.

In all pictures, every second translate
of a fundamental parallelotope of the
unit lattice is drawn in gray.

Each point’s x-coordinate is the first
valuation at infinity, and the y-
coordinate is the second valuation at
infinity. Red baby steps go in the direc-
tion of the first valuation, green baby
steps into the direction of the second,
and blue baby steps in the direction of
the third.
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